
T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 387;4 nejm.org July 28, 2022368

New laws in a post-Roe America declaring 
that life begins at conception may have addi-
tional ramifications. In vitro fertilization (IVF) 
did not exist before Roe. Since its development in 
1978, use of IVF has grown, and 2% of all U.S. 
births now result from assisted reproductive 
technology, most commonly IVF.8 IVF procedures 
usually result in numerous oocytes ovulated per 
cycle, and fertilization frequently creates numer-
ous embryos. Because modern IVF practice fa-
vors single-embryo transfers whenever possible, 
to reduce risks of multiple gestation and atten-
dant complications, unused embryos are gener-
ally frozen for potential future transfer. Nation-
wide, there are tens of thousands of human 
embryos cryopreserved in IVF laboratories. While 
“adoption” programs exist to allow persons to 
donate their unused embryos to others who 
would like to implant them, many people are 
uncomfortable with this option, and unused 
embryos are often destroyed. If these embryos 
are declared human lives by the stroke of a gov-
ernor’s pen, their destruction may be outlawed. 
What will be the fate of abandoned embryos, of 
the people who “abandon” them, and more 
broadly of IVF centers in these jurisdictions?

For nearly 50 years, Americans have lived 
under the protection of Roe v. Wade, free to deter-
mine their own reproductive destinies. At a time 
when dozens of other countries around the 
world are codifying protections for reproductive 
decision making for their citizens, we are turn-
ing the clock backward to take these rights away 
from our citizens. As has been pointed out by 
others,9-11 the most privileged members of U.S. 
society will always be able to work around re-
strictive laws and find abortion care in jurisdic-
tions that permit it. Currently proposed changes 
in our laws will be most burdensome and unfair 
to the low-income persons and persons of color 

who are least able to overcome the impediments 
placed in their paths. These changes will inevi-
tably exacerbate our already vast disparities in 
wealth and health.

By abolishing longstanding legal protections, 
the U.S. Supreme Court’s reversal of Roe v. Wade 
serves American families poorly, putting their 
health, safety, finances, and futures at risk. In 
view of these predictable consequences, the edi-
tors of the New England Journal of Medicine strongly 
condemn the U.S. Supreme Court’s decision.

Disclosure forms provided by the authors are available with 
the full text of this editorial at NEJM.org.

This editorial was published on June 24, 2022, at NEJM.org.
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VITAL Findings — A Decisive Verdict on Vitamin D  
Supplementation

Steven R. Cummings, M.D., and Clifford Rosen, M.D.

An estimated one third or more of U.S. adults 60 
years of age or older take vitamin D supple-
ments, not including those who take multivita-

mins or other compounds containing vitamin 
D.1 Yet controversy continues about its overall 
benefits. In this issue of the Journal, LeBoff and 
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colleagues2 report findings from an ancillary 
study of the Vitamin D and Omega-3 Trial 
(VITAL),3 which extend the results of that trial; 
taken together, VITAL and this ancillary study 
show that vitamin supplements do not have im-
portant health benefits in the general popula-
tion of older adults, even in those with low 
25-hydroxyvitamin D levels.

VITAL grew from the landmark 2011 Insti-
tute of Medicine (IOM) report that established 
recommended dietary allowances for vitamin D 
of 600 to 800 IU per day to meet the bone health 
needs of 97.5% of the general population.4 The 
IOM report also recommended that large clinical 
trials of vitamin D be undertaken to determine 
the role of supplementation for the prevention or 
treatment of common diseases. VITAL has been 
the largest, most prolific, and most definitive 
trial to date. In a two-by-two factorial design, 
VITAL randomly assigned 25,871 U.S. men 50 years 
of age or older and women 55 years of age or 
older to one of four groups: vitamin D

3
 (chole-

calciferol, 2000 IU per day) plus n−3 fatty acids 
(1 g per day), vitamin D

3
 plus placebo, n−3 fatty 

acids plus placebo, or double placebo.3 Notably, 
20% of the participants were Black, although 
only a small proportion of the participants were 
Hispanic. Baseline blood samples were obtained 
from nearly 17,000 participants. Annual ques-
tionnaires collected information about numer-
ous health outcomes. Results of analyses from 
VITAL published in peer-reviewed journals have 
shown that vitamin D supplementation did not 
prevent cancer or cardiovascular disease, prevent 
falls, improve cognitive function, reduce atrial 
fibrillation, change body composition, reduce 
migraine frequency, improve stroke outcomes, 
decrease age-related macular degeneration, or 
reduce knee pain.5-8

In the ancillary study published in this issue 
of the Journal, LeBoff and colleagues report that, 
contrary to expectations, vitamin D

3
 did not re-

duce the risk of fractures over a median follow-
up of 5.3 years, even in the 20% of the partici-
pants taking supplemental calcium at a dose of 
up to 1200 mg per day. 25-Hydroxyvitamin D is 
essential for the absorption of calcium in the gut 
and is produced by nonenzymatic skin conver-
sion of previtamin D with activation of the pro-
hormone by liver and renal hydroxylation. Virtu-
ally every tissue in the body has vitamin D 
receptors, a finding that has engendered consid-

erable interest in the potential benefits of vita-
min D for multiple health conditions.

The skeleton is one of the most prominent 
targets of vitamin D actions through the vitamin 
D receptors, directly by stimulating bone remod-
eling and indirectly through induction by para-
thyroid hormone. More than a century ago, nu-
tritional rickets, a devastating and disfiguring 
skeletal disease in infants and children, was 
noted to be cured by artificial ultraviolet light, 
irradiation of food, or supplementation with 
phytosterol. Hence, it was logical to presume that 
a deficiency of vitamin D could lead to osteopo-
rosis. Observational studies showed that low vi-
tamin D levels were associated with osteoporo-
sis and other health conditions, but these were 
at least partially confounded by covariation with 
its vitamin D–binding protein. Critically, ran-
domized, placebo-controlled trials remain the 
reference standard of evidence. Recently, a trial 
of vitamin D that used high-resolution computed 
tomography showed that bone mineral density 
and structure did not differ significantly be-
tween participants who received vitamin D and 
those who received placebo.9 The long-anticipat-
ed results of VITAL now clearly demonstrate that 
daily supplementation with 2000 IU of vitamin 
D

3
 does not reduce the risk of total, hip, or non-

vertebral fractures. Subgroup analyses showed a 
similar lack of effect on fracture risk according 
to sex, age, race or ethnic group, body-mass in-
dex, and other characteristics.

More than 10 million serum 25-hydroxyvita-
min D tests are performed annually in the 
United States. Results from these tests often 
include the classification of vitamin D “insuffi-
ciency” (<30 ng per milliliter) and “deficiency” 
(<20 ng per milliliter), prompting vitamin D 
supplementation. In this ancillary study and 
other VITAL studies, no subgroups defined ac-
cording to baseline 25-hydroxyvitamin D level, 
even below 20 ng per milliliter, benefited from 
supplements.2,3,7 Thus, there is no justification 
for measuring 25-hydroxyvitamin D in the gen-
eral population or treating to a target serum 
level. A 25-hydroxyvitamin D level might be a 
useful diagnostic test for some patients with 
conditions that may be due to or that may cause 
severe deficiency. For example, persons living in 
residential settings with little or no sunlight 
exposure or malabsorption or those receiving 
treatments for osteoporosis that might cause 
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hypocalcemia may benefit from vitamin D sup-
plementation; the need for measuring serum 
25-hydroxyvitamin D levels in these groups re-
mains uncertain. Otherwise, the use of the 
terms vitamin D “insufficiency” and “deficien-
cy” should now be reconsidered.

What are the implications of VITAL? The fact 
that vitamin D had no effect on fractures should 
put to rest any notion of an important benefit of 
vitamin D alone to prevent fractures in the 
larger population. Adding those findings to pre-
vious reports from VITAL and other trials show-
ing the lack of an effect for preventing numerous 
conditions suggests that providers should stop 
screening for 25-hydroxyvitamin D levels or rec-
ommending vitamin D supplements, and people 
should stop taking vitamin D supplements to 
prevent major diseases or extend life.

Disclosure forms provided by the authors are available with 
the full text of this editorial at NEJM.org.

From the University of California, San Francisco, San Francisco 
(S.R.C.); and Maine Medical Center Research Institute, Scar-
borough (C.R.). 
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A Better Treatment for Advanced-Stage Hodgkin’s Lymphoma?

Dan L. Longo, M.D., and James O. Armitage, M.D

Treatment for patients with Hodgkin’s lympho-
ma is one of the success stories of modern 
medicine. A once uniformly fatal disorder is now 
curable, even in an advanced stage, in the great 
majority of patients. In fact, particularly in lim-
ited-stage Hodgkin’s lymphoma, much of the 
therapeutic focus is on maintaining the high 
probability of cure while reducing the incidence 
of toxic effects. How little therapy can we give 
without losing efficacy?

For patients with advanced-stage, high-risk 
disease, debates regarding the best currently 
available approach have centered on the “old 
standard” ABVD (doxorubicin, bleomycin, vin-
blastine, and dacarbazine) regimen,1 the very 
intensive escalated BEACOPP (bleomycin, etopo-
side, doxorubicin, cyclophosphamide, vincris-
tine, procarbazine, and prednisone) regimen,2 
and risk-adapted approaches that use interim 

positron-emission tomographic (PET) scans 
(usually after two cycles of therapy) as the basis 
of either intensifying or deescalating therapy.3 
The clearance of a positive PET scan after the 
second cycle of therapy (PET2-negative status) is 
thought to carry an excellent prognosis and can 
serve to limit the extent of treatment; often, 
patients with PET2-negative status can stop 
therapy after two additional cycles of treatment. 
The introduction of the anti-CD30 antibody–
drug conjugate brentuximab vedotin and its 
high response rate as a salvage treatment, in-
cluding durable responses in some patients,4 
offers a new approach. The hope has been that 
brentuximab vedotin, when substituted for bleo-
mycin in the ABVD regimen, would lead to bet-
ter survival when used as primary therapy, with-
out the serious toxic effects that are associated 
with escalated BEACOPP.
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